In the present study we have investigated somatostatin binding to cytosol of gastric (fundic and antral) mucosa from rabbits subjected to short or long periods of starvation and from fasted refed rabbits. In addition, gastric somatostatin concentrations were studied in both conditions.
SUMMARY Somatostatin like immunoreactivity and the density of somatostatin binding sites were measured in stomach (fundus and antrum) from either fed, 12 to 96 hours fasted, or 96 hours fasted plus 48 hours refed rabbits. The somatostatin concentration increased in fundic and antral mucosa after 24 h and reached its highest value after 96 h of fasting. The number of specific somatostatin binding sites with high and low affinity decreased with the duration of fasting. Refeeding of fasted animals resulted in a normalisation to control values of gastric mucosal somatostatin and somatostatin binding.
Fasting increases the gastric somatostatin concentration in rats,' a feature that may represent a significant regulatory mechanism in nutrient homeostasis.2 It is the somatostatin-binding site complex rather than somatostatin itself, however, that is required for a hormonal effect, and an increased concentration of gastric somatostatin does not necessarily imply more somatostatin binding site complexes. The number of such complexes is determined both by the concentration of somatostatin available for binding and the number and affinity of somatostatin binding sites. It has recently been shown in various tissues that the majority of cellular somatostatin-binding sites are located intracellularly,"" and there is evidence that the intracellular binding sites for somatostatin exist in a biologically active form.' In this regard previously published studies have shown specific binding sites for somatostatin in cytosol isolated from gastric mucosa.5 7 In the present study we have investigated somatostatin binding to cytosol of gastric (fundic and antral) mucosa from rabbits subjected to short or long periods of starvation and from fasted refed rabbits. In addition, gastric somatostatin concentrations were studied in both conditions.
Methods

ANIMAL S AND CHEMICALS
All experiments were conducted with male rabbits (New Zealand) weighing 1 5-2.0 kg. The animals were divided into three groups: group 1 was fed ad libitum (n=25); group 2 was fasted 12 (n=5), 24 (n=5), 48 (n=5), or 96 (n=5 h; and group 3 was refed for 48 h after 96 h fasting (n=5).
The origin of the chemicals used was the same as in.' Tyr`-somatostatin was radioiodinated by a chloramine-T method." The tracer was purified on a sephadex G-25 coarse column (1x100) which had been equilibrated with 0.1 M acetic acid containing bovine serum albumin 0-1% (w/v). The specific radioactivity of tracer was about 350 Ci/g. The rabbit antibody used in the radio-immunoassay technique was purchased from the Radiochemical Centre (Amersham, UK). This antiserum was raised in rabbits against somatostatin-14 conjugated to bovine serum albumin and is specific for somatostatin but, as somatostatin-14 constitutes the C-terminal portions of both somatostatin-25 and somatostatin-28, the antiserum does not distinguish between these three forms.
cervical dislocation. The whole stomach was removed, opened along the greater curvature, and rinsed with cold saline. Antrum and fundus were separated. The mucosa (fundic and antral) was then dissected free from the underlying muscle layer and immediately boiled for five minutes in 1 N acetic acid (about 4 ml/g tissue) in order to destroy the proteolytic enzymes and coagulate the bulk of the proteins and homogenised briefly (one to two min) with a motordriven Teflon pestle. The homogenate was centrifuged at 3000 rpm for 30 min at 4°C and the resultant supernatant was stored at -70°C until assay. Just before assay, extracts were neutralised with 1 N NaOH. Somatostatin concentration was determined in tissue extracts by a radioimmunoassay method"' using a rabbit antisomatostatin serum (final dilution usually 1:20000). Separation from antibody bound radioactivity was made by adding dextran coated charcoal (Norit A). The minimum detectable quantity of the assay was 40 pg/g mucosa. The intra assay and interassay coeficients of variation were 7-8% and 9.2% respectively. Dilution curve for rabbit tissue extracts were parallel to the standard curve.
SUBCELLULAR FRACTIONATION
Fundic and antral mucosa were incubated at 37°C for 30 min and then subsequently washed twice in order to remove endogenous somatostatin. Cytosol of gastric (fundic and antral) mucosa was isolated according to the method of Reyl-Desmars and Lewin.' Protein was estimated by the method of Lowry et al" using bovine serum albumin as a standard.
BINDING STUDIES
These studies were carried out as previously described.7 In standard conditions, cytosol of rabbit gastric mucosa (0.2 mg protein/ml) was incubated in 0.5 ml of a medium (pH 7.4) of the following composition: 0 5 mM NaH2PO4, 1 mM Na2HPO4, 80 mM NaCl, 5 mM KCI, 1 mM CaCI2, 15 mM MgCl2, 50 mM HEPES (N-2-hydroxyethylpiperazine-N'-2 ethanesulphonic acid), 11 mM glucose, 0 1% bovine serum albumin, 0.1 mg/ml trypsin inhibitor, and 50 pM '211-Tyr"-somatostatin either alone or together with increasing concentration of unlabelled somatostatin (up to 2 FM). Unless otherwise indicated, incubations were done at 25°C for 60 min. '21I-Tyr"-somatostatin associated with cytosolic proteins was determined after removal of unbound tracer by 0*25% activated charcoal, 0 5% bovine serum albumin and 0*025% T70 dextran.36 'Specific' binding was estimated as the difference between 'total' binding -that is, in the presence of tracer alone, and 'non-specific' binding as measured in the presence of 4 FM unlabelled somatostatin. This non-specific component represented about 45% of the binding observed in the absence of unlabelled somatostatin. The integrity of bound '2 1-Tyr"-somatostatin was assessed by talc adsorption, as previously described.`' STATISTICAI1 ANALYSIS
The statistical evaluation was performed using linear regression analysis and the parametric one-way analysis of variance and significant differences between experimental groups were evaluated by Newman Keuls multiple comparison procedures. The Table 2. in. 7 The time at with 50% of the '`SI-Tyr'-somatostatin dissociated from the cytosol varied between 16-20 min in the different groups considered.
The binding of '215-Tyr"-somatostatin to cytosol of fasted rabbit gastric mucosa was significantly lower from 24 to 96 h but not after 12 h of fasting than that in fed rabbits both in the absence or in the presence of somatostatin concentrations ranging from 1 mM to 2 RM. Because (Figure) . A least square regression line was drawn to fit the low affinity site using the four higher somatostatin concentrations. The contribution of this site was subtracted from the binding obtained at the lower somatostatin concentrations to obtain the high-affinity binding. Table 2 shows the corresponding equilibrium parameters for the high affinity-low capacity and for the low affinity-high capacity sites. The observed differences must be accounted for by a decrease of the number of both classes of somatostatin binding sites in rabbits fasted for 24-96 h rather than changes in their affinity. Finally, 48 h of refeeding after 96 h of fasted resulted in binding values similar to those in the fed condition.
A significant negative correlation (r=-0544, p<005) was found between the somatostatin concentration and the density of somatostatin binding sites.
Discussion
Our data provide evidence that gastric (fundic and antral) mucosa somatostatin concentrations increased in fasted rabbits after 24 h, whereas the number of somatostatin binding sites of high and low 
